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(54) LIGHT EMITTING ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To relieve the uneven 
distribution of the luminous intensity of a light emitting 
element even on a lens by relieving the uneven 
distribution of the H-shaped light emitting surface of the 
element by arranging an n-electrode in one hollow of the 
H of the light emitting surface and a p-electrode in the 
other hollow. 

SOLUTION: A light emitting diode 10 has an H-shaped 
light emitting surface and electrodes 17 and 19 are 
respectively arranged in the hollows of the H of the 
surface. The diode 10 is constituted by successively 
forming a buffer layer 1 2, an n-type first semiconductor 
layer 13, a light emitting layer 14 having a superlattice 
structure, and a p-type second semiconductor layer 15 
on a sapphire substrate 1 1. An AlInGaN layer having a 
wide band gap and doped with an acceptor of 
magnesium, etc., is interposed between the light emitting 
layer 14 and second semiconductor layer 15 so as to 
prevent the diffusion of the electron injected into the 

light emitting layer 14 to the semiconductor layer 15. In addition, since the light emitting surface 
of the diode 10 spreads to both sides of the electrodes 17 and 19, the light emitting surface is 
more uniformly distributed and the uneven distribution of the luminous intensity of the diode 
can be relieved. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In a light emitting device by which n electrode is connected on the 1st [ of n mold ] 
semiconductor layer, and p electrode is connected on the 2nd [ of p mold ] semiconductor layer, 
and said n electrode and p electrode are formed in the same field side A light emitting device 
characterized by what a luminescence side is abbreviation zygal-like, said n electrode is 
arranged at one side of a portion of this hollow of H characters, and said p electrode is arranged 
for on another side. 

[Claim 2] A light emitting device according to claim 1 characterized by an outline of said light 
emitting device being a rectangle in plane view substantially. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to a light emitting device. 
Furthermore, it is related with the configuration of the electrode of a semiconductor light 
emitting device in detail. 
[0002] 

[Description of the Prior Art] Since it is a direct transition mold and luminous efficiency emits 
light in the blue which is one [ high and ] in three primary colors of the light, 3 group nitride 
semiconductor which consists of AIXInYGa1-X-YN (X= 0, Y= 0, and X=Y=0 are included) attracts 
attention especially these days as a light emitting device, for example, a formation material of 
light emitting diode. 

[0003] Generally the above-mentioned 3 group nitride semiconductor which constitutes a light 
emitting device is formed on insulating silicon on sapphire. Therefore, an electrode cannot be 
taken out from a substrate side but the electrode of a pair wilhbe formed in a field [ in which the 
semiconductor layer was formed ] side. Thus, from the standpoint which can make the chip size 
small, the constituted light emitting device turns a substrate down, and is attached in reflecting 
plates, such as a leadframe. And wire bonding is given, respectively on the electrode of the pair 
arranged on the upper surface, i.e., n electrode, and p electrode. 

[0004] Moreover, according to the electrode configuration indicated by invention proposed in 
JP,6-338632,A, n electrode is a **** round shape from a plane, and p electrode is a **** square 
from a plane. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in these days, it is required that high 
integration of a semiconductor light emitting device, i.e., a chip size, should be made smaller. On 
the other hand, in order to perform wire bonding certainly, fixed magnitude (for example, a 
circular electrode the electrode of the diameter of 100 micrometers or more and a square 100 
micrometers or more per side) is required of an electrode. Therefore, if the chip size of a light 
emitting device is made small, a luminescence side comes to be unevenly distributed on a chip. 
[0006] For example, in the light emitting device 1 of the example of examination shown in 
drawing 1 , the portion which performed hatching is the luminescence side 2. As one side is the 
chip of the square which is 300 micrometers, and this element of two side of ******** is 
pinched from a plane at the time of ****, and the circular n electrode (diameter of 120 
micrometers) 3 is arranged and it is inserted into two sides besides ********, as for the light 
emitting device 1 of this example of examination, the square p electrode (120 micrometers per 
side) 4 is arranged. Since the rate of surface ratio which each electrode occupies on the chip 
upper surface is large, a luminescence side is unevenly distributed as drawing shows. 
[0007] The mold of this light emitting device is carried out into the lens of the semi-sphere 
formed by transparence resin, such as epoxy resin, or a warhead configuration (refer to drawing 
7 ). Drawing 2 is the plan of the lens 34 which carried out the mold of the light emitting device 1 . 
Drawin g 3 shows the profile of the luminescence reinforcement on the A-A line in drawin g 2 , 
and a B-B line. This lens 34 is arranged two-dimensional and a display etc. is formed. 
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[0008] However, the maldistribution of the luminescence reinforcement which is directive in the 
surface of a lens 34 arises as it is shown in d ra wing 2 and 3, when a luminescence side is 
unevenly distributed as mentioned above. The maldistribution of the strong luminescence 
reinforcement of such directivity is not desirable on the design of a display. 
[0009] 

[Means for Solving the Problem] In a light emitting device by which this invention is made that 
this technical problem should be solved, n electrode is connected on the 1st [ of n mold ] 
semiconductor layer, and p electrode is connected on the 2nd [ of p mold ] semiconductor layer, 
and n electrode and p electrode are formed in the same field side A luminescence side is 
abbreviation zygaHike and it is the light emitting device characterized by what n electrode is 
arranged at one side of a portion of this hollow of H characters, and p electrode is arranged for 
on another side. 
[0010] 

[Function and Effect of the Invention] According to the light emitting device constituted as 
mentioned above, since the luminescence side is made into the shape of zygal, the 
maldistribution of a luminescence side is eased, and the maldistribution of luminescence 
reinforcement is eased on a lens. Moreover, although the maldistribution of luminescence 
reinforcement remains, since it is eased sharply, the directivity will become desirable on a design. 

[0011] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of this invention is 
explained with reference to a drawing based on an example. Drawin g 4 is the plan of the light 
emitting diode 10 of the example of this invention, and drawing 5 is a V-V line cross section in 
drawing 4 . each of the shorter side to which light emitting diode 10 is a substantial rectangle, 
and the outline of ****** carries out phase opposite from a plane as shown in drawing 4 — as 
each shorter side is touched, the n electrode 17 and the p electrode 19 are formed in the 
center. The translucency electrode 18 used as a substantial luminescence side turns between 
the n electrode 17 and each long side and between the p electrode 19 and each long side. If it 
puts in another way, the luminescence side will carry out the shape of zygal, and it will be the 
configuration that each electrodes 17 and 19 are arranged at the portion of the hollow of the pair 
of H characters. 

[0012] This light emitting diode 10 is the configuration which carried out the laminating of a 

buffer layer 12, the 1st semiconductor layer 13 of n mold, the luminous layer 14 of a 

superstructure, and the 2nd semiconductor layer 15 of p mold one by one on silicon on sapphire 

11 as it is shown in drawing 5 . The semiconductor layer 13 thru/or 15 are formed by 

AIXInYGa1-X-YN (X= 6, Y= 6, and X=Y=0 are included). 

[0013] The concrete spec, of each semiconductor layer is as follows. 

Buffer layer 12 : AIN (50nm) 

1st semiconductor layer 13 : Si dope GaN (2200nm), 

Luminous layer 14 : Quantum well layer; InO.16GaO.84N (3.5nm) Barrier layer ; GaN (3.5nm) 
The number of repeats of a quantum well layer and a barrier layer; 5 2nd semiconductor layer 
15 : Mg dope GaN (75nm) 

[0014] In the above, the 1st semiconductor layer 13 of n mold can be made into the two-layer 
structure which consists of n layers of low concentration of electrons by the side of a luminous 
layer, and a high concentration-of-electrons n+ layer by the side of a buffer layer. A luminous 
layer 14 is not limited to the thing of a superstructure, but a terrorism mold can be used to a 
single and it can use the thing of a terrorism mold and a gay assembling die etc. to double. The 
large AIXInYGa1-X-YN (X= 0, Y= 0, and X=Y=0 are included) layer of the band gap which doped 
acceptors, such as magnesium, can be made to intervene between a luminous layer 14 and the 
2nd semiconductor layer 15 of p mold. This is for preventing that the electron poured in into the 
luminous layer 14 is spread in the 2nd semiconductor layer 15 of p mold. The 2nd semiconductor 
layer 1 5 of p mold can be made into the two-layer structure which consists of p layers of low 
hole concentration by the side of a luminous layer, and a high hole concentration p+ layer by the 
side of an electrode. 
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[0015] The semiconductor layers 12-15 on a substrate 1 1 are formed of organometallic 
compound vapor growth (henceforth the "MOVPE method"). In this grown method, ammonia gas 
and the alkyl compound gas of 3 group element, for example, trimethylgallium, (TMG), 
trimethylaluminum (TMA), and trimethylindium (TMI) are supplied on the substrate heated by 
suitable temperature, a pyrolysis reaction is carried out, it has, and a desired crystal is grown up 
on a substrate. Since the formation method of these semiconductor layer using the MOVPE 
method is common knowledge, explanation of the concrete condition is omitted. For details, 
please refer to a JP,8-97471,A official report etc. 

[0016] Reactive ion etching is given to the semiconductor layer structure object obtained as 
mentioned above, a part of 2nd semiconductor layer 15 of p mold, luminous layer 14, and 1st 
semiconductor layer 13 of n mold are removed, and the electrode forming face 16 is obtained. 
This electrode forming face 16 is prolonged from the plane to the center of the center of the 
shorter side of 1 to an element in the element at the time of ****. 

[0017] Then, aluminum (aluminum) is vapor-deposited and the n electrode 17 is formed in the 
substantial round shape whose diameter is 120 micrometers. The thickness of the n electrode 17 
is 1.5 micrometers. In addition, before vapor-depositing aluminum, V (vanadium), Nb (niobium), Zr 
(zirconia), Cr (chromium), etc. can also be made to vapor-deposit as a substrate layer. Between 
the n electrode 17 and an etching wall surface, the 1st path clearance 21 of 1 0-micrometer 
width of face is formed. Moreover, the n electrode 17 is arranged so that the periphery may 
touch a substantial center section in the shorter side of 1 of an element. This is for making small 
area of the luminescence side which decrease in number with the n electrode 17 as much as 
possible. 

[0018] Next, the translucency electrode 18 is vapor-deposited in thickness of 10nm to up to the 
2nd semiconductor layer 15 of p mold. In addition, the 2nd path clearance 22 of 1 0-micrometer 
width of face is formed between the translucency electrode 18 and an etching wall surface. 
[0019] And one side of **** vapor-deposits the square p electrode 19 from a plane to up to the 
translucency electrode 18 on the real target which is 120 micrometers. The thickness of the p 
electrode 19 is 1.5 micrometers. The p electrode 19 is formed as a center section touched in 
other shorter sides of an element in one of them. This is for enlarging the distance between an 
electrode 17 and 19 and doing a bonding activity easy. 

[0020] As for this p electrode 19 and the translucency electrode 18, being formed with the same 
metallic material is desirable. Although these were formed by Au(gold) in this example, the alloy 
containing Pt (platinum), Pd (palladium), nickel (nickel), Co (cobalt), and these can be used. 
[0021] Dra win g 6 shows the deformation mode of the example of drawing 4 . In here, make the n 
electrode 170 into a substantial square, and let the p electrode 190 be a substantial round 
shape. In dravying 6 , the same drawing sign is given to the same member as drayying 4 , and the 
explanation is omitted partially. When an element is designed like dr a wi n g 6 , a larger area of a 
translucency electrode can be taken compared with the thing of drawing 4 . 
[0022] The configurations of the n electrode 17 and the p electrode 19 are not limited to the 
illustrated round shape or square. In the image processing at the time of a wire-bonding activity, 
if both classification and location can be pinpointed, the configuration of each electrode can be 
made into a triangle, quadrangles (a rectangle, a rhombus, a parallelogram, trapezoid, etc.), a 
hexagon, or an octagon, for example. 

[0023] Thus, it heat-treats by making the formation material of n electrode and p electrode 
vapor-deposit on a semiconductor layer, and considers as each electrode. Then, a 
semiconductor wafer is carved for every element and it considers as desired light emitting diode. 

[0024] As this light emitting diode 10 is shown in drawing 7 , it is fixed to a pedestal 31 and 
bonding of the wires 32 and 33 is carried out to the n electrode 17 and the p electrode 19, 
respectively. Then, a lens 34 is formed with an epoxy resin with mold shaping. 
[0025] Drawing 8 is the plan of the lens 34 which carried out the mold of the light emitting diode 
10 of an example. Drayying 9 shows the profile of the luminescence reinforcement on the A-A 
line in d ra w in g 8 , a B-B line, a C-C line, and D-D line. The maldistribution of the luminescence 
reinforcement corresponding to a zygal-like luminescence side arises also on this lens 34 as 
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drawing 9 shows. However, the maldistribution of this luminescence reinforcement and the 
directivity of that maldistribution will become smaller than it (refer to drawing 3 ) which appeared 
in the element 1 of the example of examination. This is because according to the element of an 
example a luminescence side turns to both the sides (it fluctuates in drawing 4 ) of each 
electrodes 17 and 19, has and the luminescence side is distributed more over homogeneity on 
the element upper surface. 

[0026] Moreover, compared with what is a square, the gap of n electrode and p electrode can be 
made large by making the outline of an element into a rectangle from a plane at the time of ****. 
Thereby, a bonding activity is done easy. 

[0027] This invention is not limited to the publication of the gestalt of implementation of the 
above-mentioned invention, and an example at all, and includes the various deformation modes 
this contractor can hit on an idea of in the range which does not deviate from a claim. For 
example, a translucency electrode can be abolished if a GaAs system semiconductor is used. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 ] Drawing J is the plan of the light emitting device of the example of examination. 
[Drawing. 2] Drawing 2 is the plan showing the luminescence condition of a lens that the mold of 
the light emitting device of the example of examination was carried out. 

[Drawing 3] Drawing 3 is drawing showing the profile of the luminescence reinforcement of the 
light emitting device of the example of examination. 

[Drawing 4] Drawing 4 is the plan of the light emitting diode of the example of this invention. 

[Drawing 5] Drawing 5 is this cross section (the V-V line in drawing 4 shows). 

[Dra win g 6] Drawi n g 6 is the plan of the light emitting diode of the deformation mode of this 

invention. 

[Drawing 7] Drawing 7 is the cross section showing the condition of the light emitting diode of 
the example by which mold was carried out to the lens. 

[ Drawing 8] Drawing 8 is the plan showing the luminescence condition of a lens that the mold of 
the light emitting diode of an example was carried out. 

[Drawing 9] Drawing 9 is drawing showing the profile of the luminescence reinforcement of the 
light emitting diode of an example. 
[Description of Notations] 

1 Ten Light emitting device 

2 18 Luminescence side 

3 17,170 n electrode 

4 19,190 p electrode 

11 Substrate 

1 2 Buffer Layer 

13 Semiconductor Layer of N Mold 

14 Luminous Layer 

1 5 Semiconductor Layer of P Mold 
18 Translucency Electrode 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
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DRAWINGS 



[Drawing 1] 
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[Drawing 3] 
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[Drawing 4] 
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[Drawi n g 5 ] 
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[Drawing 6] 
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[ D rawin g 7] 




[ Draw ing 9] 
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